Aktuelle Forschung zum Thema "Photonics und Laser in der Medizin in China"
During the last decade, there have been significant scientific advances and technological developments in diagnosis, treatment and health care using lasers and photonics. Biomedical photonics has become one of the most active fields of research in China. The special issue on current research in China has attracted many contributions from Chinese research groups, which will be published in this issue and partly in the next issues, respectively. This special issue is made up of two reviews, three original articles, two short notes from Chinese scholars, and one free contribution from Italy as a case report.
Photobiomodulation (PBM) is a common therapy using monochromatic light or laser irradiation to stimulate or inhibit biological functions. Cheng-Yi Liu ' s group has been focusing on the study of PBM, and has tried to combine it with traditional Chinese medicine (TCM) [1] . The present review gives an overview on the clinical applications of PBM, including laser acupuncture, intravascular low energy laser therapy, intranasal low intensity laser therapy and laser surgery. The review pays particular attention to the approaches of functional medicine and TCM [2] .
Tumor recurrence and metastasis are the major obstacles for long-term survival in cancer. Metastasis is reported to be correlated with the presence of circulating tumor cells (CTCs) in the vasculature because of either advanced tumor growth and invasion, or therapeutic intervention. Xunbing Wei ' s group has concentrated its efforts on developing in vivo flow cytometry (IVFC) for the detection of CTCs and diagnosis of cancer metastasis in vivo [3] . This innovative technique can quantitatively monitor circulating cells in vivo, both noninvasively and dynamically. The present review gives an overview of this topic and its progress [4] .
A number of different optical imaging techniques have shown great potential but they suffer from the limited imaging depth in tissue. Mouse ear provides an available window for monitoring angiogenesis, and even tumor transfer using optical methods, but the residual scattering of ear skin still influences the imaging quality. During the past few years, Dan Zhu ' s group has devoted themselves to developing various tissue optical clearing methods [5 -7] . In their paper, they report on the development of an ear skin optical clearing agent (ESOCA) [8] . After topical application on the ear skin of BALB/c mice in vivo, the transmittance of mice ear increases two-fold. The calculated contrast-to-noise ratio values of speckle contrast images show great enhancement compared with the initial (control) values, and these could be significant for studying CTCs or blood flow when combined with IVFC, laser speckle imaging.
Dental caries is one of the most prevalently occurring chronic diseases worldwide, particularly in the developing countries. Raman spectroscopy (RS) is a promising candidate for early caries detection and is a vibrational spectroscopic technique that provides information about the biochemical composition and molecular structure [9] . Shusen Xie ' s group applied RS to assess the composition changes in demineralization and remineralization of human dentin, and verify the validity for diagnosis of dental caries [10] .
In order to develop inexpensive and portable pointof-care diagnostic devices, it is necessary to reduce the size of the peripheral devices. Qin Li ' s group has developed an LED-induced fluorescence detection system with integrated on-chip lens based on microfluidic chips technology by designing, fabricating, and testing a type of on-chip microlens [11] . This technique will be used for a variety of applications as it is possible to produce customized microlenses for specific applications.
Photoacoustic imaging technique has brought together the advantages of optical absorption and acoustical detection, resulting in a higher resolution and larger penetration depth [12] . In this issue, Yuan et al. [13] has verified that the galvanometer-based photoacoustic microscopy system could accomplish label-free photoacoustic imaging from a single erythrocyte to a vascular network. It has clinical potential for use in the detection of erythrocytes and blood vessels.
Most applications of multi-photon microscopy (MPM) in biology and medicine focus on high-resolution imaging of physiology, morphology and cell-to-cell interactions in intact tissues or live animals. Jianxin Chen ' s group demonstrated that MPM has the powerful ability to distinguish both normal and diseased tissues [14] . They confirmed that inflammatory fibroid polyp tissue could be identified by MPM without H&E staining, but with comparable results to H&E staining [15] .
The only free contribution to this special issue is a case report from Italy, which suggests there is an indication for the efficacy of low-level laser therapy (LLLT) in the treatment of oral mucositis induced by methotrexate (MTX) [16] . Lesions had completely healed during the second follow-up and the patient did not experience any pain after the fourth laser session, therefore making discontinuation of MTX unnecessary. LLLT could represent an innovative technique to relieve pain related to MTX side effects thereby avoiding dangerous discontinuation of therapy.
It should be noted that this special issue is just a mini ature of current research on photonics and lasers in medicine in China where biomedical photonics is one of the fastest growing fields. Great advances have been made in optical neuroimaging [17 -19] , optical molecular imaging and immunophotonics [20, 21] , laser speckle imaging [22, 23] , advanced optical microscopy [24 -27] , photoacoustic imaging [28, 29] and optical small animal imaging [30 -33] .
The Biomedical Photonics Committee of Chinese Optical Society is one of the most active scholar organizations, which organizes many domestic or international conferences every year. There is a National Laboratory and three key laboratories of the Ministry of Education in China. The Britton Chance Center for Biomedical Photonics is an important division of Wuhan National Laboratory for Optoelectronics, and is also the Key Laboratory of Biomedical Photonics of Ministry of Education of China (Huazhong University of Science and Technology). The other two key laboratories are the Laser Life Science (South China Normal University) and the Optoelectronic Science and Technology for Medicine (Fujian Normal University). In addition, the field of biomedical photonics is a new direction being followed at many universities or academy of sciences.
Optical methods are generally noninvasive, and sensitive to unique tissue contrast (absorption, scattering, birefringence, fluorescence, and nonlinear signal generation etc.) complementing other biomedical diagnostic technologies. Optically based instruments/devices are usually extremely compact and cost-effective, making them suitable for home, clinic and global health care. Biomedical photonics is a multi-disciplinary field and has been attracting an ever-increasing number of researchers from physics, chemistry, electrical engineering, biomedical engineering, computer science, nanotechnology and many other disciplines. The past few years have also witnessed the integration of biomedical photonics with other technologies, such as photo-acoustics, molecular optics and nano-techniques, optics and magnetic resonance imaging, and optics and positron emission tomography. Clinical applications of emerging biomedical photonics technologies span many areas including ophthalmology, dermatology, cardiology, gastroenterology, dentistry, urology, neurology, etc.
It has been a privilege to act as the guest editors for this special issue of Photonics & Lasers in Medicine. By doing so, we hope to introduce our readers to current research on photonics and lasers in medicine in China and share the latest fundamental, translational and clinical research and developments in the field of biomedical optics thereby promoting cross-disciplinary, institutional and international collaborations. We believe that even more Chinese scholars will get to know this new journal, and become readers or contributors of Photonics & Lasers in Medicine in the future.
